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Abstract 
This paper presents a framework and empirical analyses for the survey data from 1,678 managers and professionals working in a 
collaborative environment for Japanese software houses to understand managerial roles played by the project leaders. The results 
of the research model using SEM show that there are significant, very strong positive relationships between leadership and those 
managerial roles, such as human relations, internal process, as well as open system, while the relationship between leadership and 
goals is negative and significant. 
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1. Introduction 
The organizational environment has become more volatile and unstable with advances in technology, increased 
workforce diversity, evolving organizational structure and increased global competition 1. Although employment 
security and corporate loyalty in large firms have long recognized as a uniquely Japanese institution234, ITC projects 
provide a different kind of workplace environment.  It has been a collaborative work, where developers work in team, 
contributing to common tasks and responsibilities5. 
Temporary forms of organization, such as ICT project teams, are different from standard organizational processes 
because they are unique in terms of tasks and have a limited duration and a short-term orientation, which are 
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characterized by discontinuous personal constellations and work contents, a lack of organizational routines, and a 
cross-disciplinary integration of internal and external experts6. The ICT project teams produce one-time outputs or 
services, such as the development of a new product or service. Because their task involves the application of 
considerable knowledge and expertise, project teams draw their members from different disciplines or functional 
areas7. 
The characteristics of temporary organizations, such as the ICT project teams, pose specific challenges to 
leadership8. Today's complex project environments require even greater leadership skills than ever before9. The 
commitment of ICT project leadership to good project management can be an important factor in ensuring continuing 
progress. This commitment can most easily be seen in the time that leadership devotes to project management issues 
and events. 
Senior leadership’s presence in critical decision and regular reviews sends a strong signal of the importance 
attached to good project performance.  An effective project leader is often described as having a vision of where to go 
and the ability to articulate it.  Unexpected events disrupt schedules and trigger consequential effects that intrude on 
the manager’s capacity to keep the project to plan10. 
This paper empirically investigates relationships between managerial roles and a leadership within the 
collaborative environment, the ICT project team. 
For estimating a fit between factors, advanced quantitative techniques of structural equation modeling (SEM)11 
have been employed.  SEM has been established as an analytical tool, leading to hundreds of published applications 
per year. Overviews of the state of the method can be found in Cudeck et al.12, Jöreskog13, Millerand Form14, and 
Shirai 15. In this study, a suggested SEM model connects factors such as job satisfaction, role, leadership, and 
communication by using a survey data of 1,678 Japanese software development managers and professionals. 
This paper is organized as follows.  Following the introduction on Section 1, Section 2 presents literature review 
on leadership general, as well as the collaborative working environment for ICT development teams. Section 3 outlines 
research model and hypotheses.  Section 4 describes the data and variables. Section 5 presents the result of analysis. 
Finally, a summary of results are discussed in Section 6. 
2. Literature Review 
Tyssen et al.6 evaluate existing leadership theories in terms of their applicability on temporary environments and 
identify theories, which are adaptable to temporary settings and therefore may be the basis for empirical investigations 
in this field. They list five main characteristics of temporary organization; 1) Temporariness, 2) Missing/ambiguous 
hierarchies, 3) Changing work teams, 4) Heterogeneity of members, and 5) Unique project-outcome.  Then, they 
analyzed the applicability of the different leadership theories to characteristics of temporary organizations by 
considering each characteristic separately. Among different leadership approaches, they concluded that 
transformational leadership approaches seem to be of particular interest because they highlight the importance of 
personal orientations that take place under the conditions of temporary settings.  Several empirical studies have 
suggested that transformational leadership shows a relatively stronger predictor of leader effectiveness and showing 
unique prediction over other types of leader behavior 16  17 . Keller 18  tests transformational leadership, initiating 
structure, and substitutes for leadership in a multi-organizational field of 118 project teams from five industrial R&D 
project teams, to determine their longitudinal effects on separate-source and objective team performance outcomes 
that are important to the actual organizations. He found transformational leadership was a stronger predictor of 
technical quality in research projects, whereas initiating structure was a stronger predictor of technical quality in 
development projects. 
The Robert Tannenbaum-Warren Schmidt leadership model19 20 and the Hersey-Blanchard situational leadership 
theory21 for group development are more group-centered leadership theories22. The Tannenbaum-Schmidt model, 
which focuses on the extent to which decision-making, is centralized in a group.  Tannenbaum and Schmidt 
Continuum model shows the relationship between the levels of freedom that a manager chooses to give to a team, and 
the level of authority used by the manager. Their model highlights the importance of focusing on a group’s decisional 
process, particularly in managerial groups, where decisions are the main outputs. 
Barry22 introduces a notion of self-managed teams (SMTs), where highly educated, self-motivated, self-directed 
specialist works efficiently and effectively. SMTs require even more leadership than conventional organizational 
units. They require leadership around group development processes (developing cohesiveness, establishing effective 
communication patterns, and so forth), as well as needing task-based leadership, such as project definition, scheduling, 
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and resource-gathering. Project-based SMTs initially require development of overall team goals and a vision or grand 
plan that will accomplish these goals. 
Gronn23 reviewed distributed forms of leadership over 20 studies. Distributed Leadership is a leadership approach 
in which collaborative working is undertaken between individuals who trust and respect each other’s contribution24. 
Gronn23 described distributed leadership as the complex interplay that bridges agency and structure, which are 
“activity-dependent, and an analysis of the activities engaged in by particular sets of time-, place-, space –and culture 
bound sets of agents permits an understanding of agential-structural relations through the process of structuring.” A 
distributed leadership framework offers a new conception of workplace ecology in which contextual factors are 
incorporated to identify both a more holistic perspective of organizational work and a focus on emergent approaches, 
when combined with activity theory25. 
In activity theory, the distinction between short-lived goal-directed action and durable, object-oriented activity is 
of central importance26. 
Lippstreu27 extends previous empirical and theoretical research, such as transformational leadership theory, 
general leadership development research, general employee development models, and fundamental psychological 
theories (social learning, self-determination, etc.), by taking a broader perspective on research related to the 
transformational leadership development process. This model suggests that the follower’s development motivation is 
indirectly influenced by the transformational leader in part through cognitive variables. 
In the area of ITC project management, several studies282930 have adapted Competing Values Framework (CVF) 
(or managerial leadership roles) developed by Quinn31, in order to gain a better understanding of the relationship 
between various management roles and performance in specific IT project development contexts. Each quadrant of 
the framework in fig. 1 represents one of four major models of organization and management theory31, where it defines 
two main dimensions: internal vs external on the focus of the organization, and flexibility vs control on preferred 
structure.  These two dimensions create a grid of 4 quadrants which is the explanation of the competing values inside 
the organization. Inside each quadrant, there are two roles with total eight roles which should be possible to perform 
by really effective managers.  In Quinn’s model, leadership is perceived as either transformational or as transactional. 
These profiles are characterized by the performance of several management roles that are similar to those used by 
Mintzberg32, such as interpersonal roles, informational roles, and decisional roles. According to Quinn31, there are two 
dimensions of leadership shown; transformational and transactional. The transformational leadership is exemplified 
by leaders that adopt an altruistic approach by being more sensitive to the needs of their employees, while the 
transactional leadership emphasizes the relations between superiors and employees, in which the manager applies 
either management by exception, reward or laissez-faire29. 
 
 
Fig. 1. Quinn’s Managerial Leadership’s Roles (1996). 
3. Research Model and Hypotheses 
In this paper, based on Quinn’s CVF as a conceptual framework, the author would like to propose the research 
model to gain a better understanding of the relationship between various management roles and leadership in specific 
ITC project teams in the collaborative environment for Japanese software houses as shown in Fig. 2. 
Transformational
leadership
Transactional
leadership
Human relations model
1.Understanding self & others
2.Communicating effectively
3.Developing subordinates
1.Building teams
2.Using participative decision-making
3.Manageing conflict
Internal process model
1.Monitoring personal performance
2.Managing colletive performance
3.Managing organizational performance
1.Managing projects
2.Designing work
3.Managing across functions
Open system model
1. Living with change
2.Thinking creatively
3.Creaing change
1.Building and maintaining a power base
2.Negotiating agreement and commitment
3.Presenting ideas
Rational goal model
1.Working productively
2.Fostering a productive work environment
3.Managing time and stress
1.Visioning, planning & goal setting
2.Designing and organising
3.Delegating effectively
Flexibility
Control
Internal External
Mentor
Facilitator
Monitor
Co-ordinator
Innovator
Broker
Producer
Director
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The author had formed four hypotheses based on this framework as follows. 
 
H1: There is a significant, positive relationship between leadership and human relations. 
H2: There is a significant, positive relationship between leadership and internal process. 
H3: There is a significant, positive relationship between leadership and open system. 
H4: There is a significant, positive relationship between leadership and rational goal. 
 
The levels of relationships among four different roles, i.e., human relations, internal process, open system, and 
rational goal, are also examined. 
4. Data 
Data were collected by Enokida and Matsuodani33 in Tokyo, Japan, from January 2002 to March 2002. The 
survey was sent to several software development companies, and amassed 1,678 valid responses.  The questionnaire 
was sent by mail to project managers of each firm, and they delivered the questionnaire to each project member. 
 
 
Fig. 2. The Research Model for Leadership in the Collaborative Environment in Japan. 
Since the survey was conducted through project managers of the companies where Enokida and Matsuodani33 
closely associated with, a response rate was close to100%.  Most of the questionnaires are asked by a 4 point scale.   
Table 1 shows the demographics of the data.  84% of the participants are male, and most of them are between 26 
and 40 years old, having rich experiences in software development.  One third of them are managing the project. There 
are short projects lasted less than one month, while more than 800 projects are going over one year long. A list of 
variables is shown in Table 2. 
Table 3 contains the Pearson correlation coefficient between all pairs of twenty variables with the two-tailed 
significance of these coefficients.  All variables correlate fairly well and are statistically significant, and none of the 
correlation coefficients are particularly large; therefore, multicollinearity is not a problem for these data. 
Table 1. Demographics of the data. 
 
Transformational
leadership
Transactional
leadership
Human Relations
Internal Process
Open System
Rational Goal
Leadership
Variables N N N N
Sex 䞉male 1,276 䞉female 265 - - - -
Age 䞉25 or below 35 䞉26-30 499 䞉31-40 656 䞉over 41 53
Affiliation 䞉user 676 䞉employee 500 䞉software house 56 䞉consultant 33
䞉individual entrepreneurs 13 䞉Others 40 - - - -
Role within the project 䞉manager 521 䞉Professional 1,081 - - - -
Professional experiences 䞉less than 2years 275 䞉3-5 years 428 䞉6-10 years 416 䞉over 11years 563
Your work place 䞉disperse 772 䞉concentrate 807 䞉others 16 - -
Number of people at the work place 䞉less than 5 people 239 䞉6-20 595 䞉21-50 388 䞉51-100 196
䞉more than 101 278 - - - - - -
Management style of the project 䞉top down 928 䞉independent 596 - - - -
Length of your participation 䞉less than 1 month 94 䞉less than 3 mo 212 䞉less than 6 mo 200 䞉less than 1 yr 325
in the project 䞉over 1yr 804 㻙 㻙 㻙 㻙 㻙 㻙
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5. Result of Leadership Research Model 
Testing the efficacy of the structural equation model was conducted by AMOS 22, and the major results of 
analysis are shown in figure 3. The path diagram highlights the structural relationships.  In this diagram, the measured 
variables are enclosed in boxes, latent variables are circled, and arrows connecting two variables represent relations, 
and open arrows represent errors. 
When SEM is used to verify a theoretical model, a better goodness of fit is required for SEM analysis11; the 
better the fit, the closer the model matrix and the sample matrix. By means of various goodness-of-fit indexes, 
including the comparative fit index (CFI)34, the incremental fit index (IFI)34, and the root mean squared error of 
approximation (RMSEA)35, the estimated matrix can be evaluated against the observed sample covariance matrix to 
determine whether the hypothesized model is an acceptable representation of the data. In general, incremental fit 
indexes (i.e., CFI, IFI) above 0.90 signify good model fit. RMSEA values lower than 0.08 signify acceptable model 
fit, with values lower than 0.05 indicative of good model fit35. The research model is shown in figure 4; CFI=0.925, 
IFI=0.925, RMSEA= 0.066 (see table 4). The Path Coefficient for both structural models suggested that the regression 
coefficient for all constructs show significance.  Since all of the indexes satisfy the cut-off values, these results are 
regarded as acceptable. 
Table 2. A List of Variables. 
 
Table 3. Correlations of Variables. 
 
Q27 It is possible to speak freely and make suggestions
Human relations Q40 Hope to work with the same leader and same members in the next project.
Q25 Informal communication with project members is good.
Q22 Communication between teams of each of the project is a good.
Q31 It is possible to enhance your ability through the current project
Internal Process Q33 Evaluated correctly and impartial.
Q34 Results of the project have been reflected in the promotion and salary increase of in-house
Q35 You are receiving a salary commensurate with your responsibilities.
Q36 Satisfied with workplace relationships of project
Open System Q4 Subordinates are given the appropriate responsibility.
Q28 Cooperative atmosphere for achieving the goals
Q13 At the discretion rights you have, or will be able to play enough of the current work.
Q1 Challenging worth works are given
Rational Goal Q38 A sense of accomplishment for the day-to-day project work.
Q19 A leader establishes clear project goals, roles and responsibilities.
Q37 You have received the feasibility reasonable treatment.
Q7 The project manager’s support is appropriate for your work.
Q8 The project manager is eager to manage the project.
Q9 The project runs the project by sharing information
Q26 Degree of favor and respect for the Project Manager
Leadership
Variables Q27 Q40 Q25 Q22 Q31 Q33 Q34 Q35 Q36 Q4 Q28 Q13 Q1 Q38 Q19 Q37 Q7 Q8 Q9 Q26
Q27 1 .494** .454** .493** .361** .432** .211** .225** .511** .345** .591** .306** .326** .363** .352** .342** .412** .353** .383** .481**
Q40 1 .419** .468** .426** .429** .207** .219** .631** .379** .487** .289** .384** .455** .392** .394** .446** .361** .349** .464**
Q25 1 .559** .246** .342** .172** .168** .517** .280** .394** .213** .252** .354** .272** .232** .288** .231** .274** .388**
Q22 1 .322** .390** .210** .201** .539** .286** .476** .254** .282** .359** .367** .284** .355** .298** .377** .417**
Q31 1 .443** .272** .221** .346** .370** .403** .216** .620** .433** .280** .237** .325** .298** .274** .318**
Q33 1 .413** .393** .421** .427** .439** .323** .376** .400** .435** .348** .506** .444** .339** .519**
Q34 1 .510** .167** .227** .228** .150** .230** .230** .199** .162** .259** .210** .180** .251**
Q35 1 .258** .230** .242** .167** .160** .169** .211** .266** .215** .183** .163** .250**
Q36 1 .344** .494** .301** .303** .370** .368** .421** .392** .321** .342** .433**
Q4 1 .346** .378** .428** .390** .363** .301** .406** .313** .309** .316**
Q28 1 .303** .374** .422** .421** .305** .450** .428** .423** .469**
Q13 1 .200** .292** .320** .297** .280** .217** .239** .247**
Q1 1 .455** .239** .181** .336** .295** .260** .269**
Q38 1 .360** .295** .398** .338** .332** .359**
Q19 1 .335** .502** .460** .416** .474**
Q37 1 .330** .258** .289** .302**
Q7 1 .712** .450** .678**
Q8 1 .391** .622**
Q9 1 .372**
Q26 1
**. Correlation is significant at the 0.01 level (2-tailed).
Leadership
Human
Relations
Intrenal
Process
Open
System
Rational
Goal
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A result of the research model for leadership of software development houses’ project management in Japan 
shows the following four findings; 
 
H1: There is a significant, positive relationship between leadership and human relations. 
H2:  There is a significant, positive relationship between leadership and internal process. 
H3: There is a significant, positive relationship between leadership and open system. 
H4: There is a significant, but negative relationship between leadership and rational goal. 
 
The results of the research model in table 5 suggest that three models, i.e., human relations, internal process, and 
open system are positively, closely related to the leadership.  However, the rational goal model, such as “challenging 
worth works are given (Q1)”,” a sense of accomplishment for the day-to-day project work (Q38)”, “a leader establishes 
clear project goals, roles and responsibilities (Q19)”, and “you have received the feasibility reasonable 
treatment(Q37)”, are negatively related. In the Competing Values Framework (CVF), rational goal model is 
considered as external on the focus of the organization, and control on preferred structure.  It seems that members of 
the project teams are looking for more challenge and sense of accomplishment. They also want their leaders to 
establish clear goals, roles, responsibilities, and treat them reasonably. 
 
 
Fig. 3. A Research Model. 
6. Conclusion 
This paper presents a framework and empirical analyses for the survey data from 1,678 managers and 
professionals working in the collaborative environment for Japanese software houses to understand managerial roles 
played by the project leaders. The results of the research model using SEM show that there are significant, very strong 
positive relationships between leadership and those managerial roles; human relations, internal process, and open 
system, while the relationship between leadership and rational goal is negative and significant.  
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As far as the two dimensions of leadership, i.e., transformational and transactional, are concerned, respondents 
of this study suggest that most projects involve a high level of organizational transformation where leaders are 
sensitive to the needs of their employees. As for the transactional leadership, project members are expecting stronger 
leadership, rather than laissez-faire. Additional findings of those relationships, such as human relations and internal 
process, open system and internal process, open system and rational goal, and internal process and rational goal, are 
positive and significant. 
 
Table 4 .Reliability Test. 
 
Table 5. The path coefficients of research model. 
 
 
 
FIT indices  Recommended level Research Model
CMIN/DF 5.0 (Wheaton et al, 1977)~2.0 (Tabachnick and Fidell, 2007).  8.408
CFI >0.90 (Bentler, 1990) 0.925
IFI >0.90 ( Bollen, 1989) 0.925
RMSEA <0.08(Browne and Cudeck,1993) 0.066
AIC  Smaller values suggest a good fitting (Akaike, 1974) 1363.460
p-value >0.05 0.000
construct
Std.
weight
Unstd.
weight
S.E.
C.R.
(t-value)
P value
Internal_Process <--- Open_system 0.339 0.154 0.028 5.544 ***
Internal_Process <--- Human_relations 0.4 0.273 0.04 6.865 ***
Rational_goal <--- Open_system 0.378 0.186 0.036 5.222 ***
Rational_goal <--- Human_relations 0.408 0.302 0.046 6.515 ***
Rational_goal <--- Internal_Process 0.497 0.538 0.06 8.949 ***
Leadership <--- Open_system 0.413 0.298 0.069 4.333 ***
Leadership <--- Internal_Process 0.517 0.819 0.151 5.422 ***
Leadership <--- Human_relations 0.665 0.72 0.107 6.72 ***
Leadership <--- Rational_goal -0.518 -0.76 0.226 -3.365 ***
Q22 <--- Human_relations 0.658 1
Q25 <--- Human_relations 0.595 0.859 0.035 24.895 ***
Q40 <--- Human_relations 0.765 1.161 0.045 25.718 ***
Q27 <--- Human_relations 0.725 1.145 0.047 24.61 ***
Q35 <--- Internal_Process 0.44 1
Q34 <--- Internal_Process 0.437 0.96 0.059 16.329 ***
Q33 <--- Internal_Process 0.863 1.796 0.12 15.027 ***
Q31 <--- Internal_Process 0.738 1.876 0.136 13.816 ***
Q36 <--- Open_system 0.993 1
Q4 <--- Open_system 0.692 0.648 0.03 21.617 ***
Q28 <--- Open_system 0.843 0.857 0.033 25.716 ***
Q13 <--- Open_system 0.532 0.521 0.03 17.176 ***
Q1 <--- Rational_goal 0.47 1
Q38 <--- Rational_goal 0.497 0.905 0.042 21.659 ***
Q19 <--- Rational_goal 0.507 1.091 0.059 18.476 ***
Q37 <--- Rational_goal 0.416 0.915 0.058 15.702 ***
Q26 <--- Leadership 0.727 1
Q9 <--- Leadership 0.612 0.935 0.046 20.148 ***
Q8 <--- Leadership 0.636 0.933 0.035 26.74 ***
Q7 <--- Leadership 0.735 1.026 0.033 31.243 ***
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